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Torsional vibrations of transmission systems are often encountered in mechanical engineering. Torsional vibration analysis of linear systems has drawn the attention of investigators [1] [2] [3] [4] . However, such an attention to nonlinear systems has not been paid properly.
In this paper our objective is to examine simple resonance solutions for a torsional vibration system of three variable generalized masses by using the small parameter method [5] .
Differential equations of vibration
Let us consider a nonlinear torsional vibration system of three variable generalized masses as shown in Fig. 1 
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In technical practice, it is often the case that J, = const while J2 and J, depend on t/J; so that where Joi and Ju are constants.
For more explicitness, we consider the case when ,P, = !1 = const and the angles ¢ 2 C -cl.
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The functions ¢!2, ¢!3 have the following expressions [8)
. ) 3 6 (1). [8] .
Analysis of simple resonance
It is supposed that
where n is an integer. By introducing the notations:
the equation (2. 7) can be rewritten under the form:
In the first approximation we shall find the solution of (3.1) in the form:
According to [5] the condition for the existence of periodic solutions of period 21r implies that:
The equation (3.4) shows that the following resonance cases might occur:
· Fundamental resonance: w 2 = n, (m = n).
. w -Super harmonic resonance: w2 = 2, (m = 2n).
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. Super-subharmomc resonance: w2 = 3 , (m = 2) . We can find the stability condition for this case with the help of the condition established in [5) ..
If the positive sign or the negative sign is choosen before the square root, the stability condition will be respectively: da da dA < 0 or dA > 0. (3.6) For the solution A = 0, it becomes
From here we conclude that the solution A = 0 is always stable.
After similar calculations for other cases we obtain the results presented in the In Fig. 2 the amplitude -frequence curve is plotted for the case m = 3nf2. The heavy line corresponds to the stable vibration and the dashed line -to the unstable one. 
Fig.IJ
In Fig. 3 .the result from computer simulation is presented for "' = -10 3 . Comparing this result with the one obtained in Fig. 2: A"" 0.087 for "'= -10- 
Conclusion
The calculation of ~onlinear parametrical torsional vibration presents a quite complicated problem. In this paper an amplitude-frequency equation for a nonlinear torsional vibration system of three variable generalized masses was set up. The resu!t of analytical investigation perfectly coincides with the ones obtained from computer simulation. The Ct?mbined resonance vibration will be given in an other publication.
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